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SERIAL ADVANCED TECHNOLOGY
ATTACHMENT DUAL IN-LINE MEMORY
MODULE DEVICE

BACKGROUND

1. Technical Field

The present disclosure relates to a serial advanced technol-
ogy attachment dual in-line memory module (SATA DIMM)
device.

2. Description of Related Art

Solid state drives (SSD) store data on chips mstead of on
magnetic or optical discs and are used for adding storage
capacity. One type of SSD has the form factor of a DIMM
device and 1s called a SATA DIMM device. The SATA DIMM
device can be inserted 1nto a memory slot of a motherboard to
receive voltages from the motherboard through the memory
slot and receive hard disk drive (HDD) signals through SATA
connectors arranged on the SATA DIMM device and con-
nected to a SATA connector on the motherboard. However,
when firmware stored in the storage chips of the SATA DIMM
device are damaged, the SATA DIMM device will not be
identified by the operation system and cannot be 1nitialized.
Thus, the SATA DIMM device needs to be returned to the
manufacture for repatir, this 1s time consuming and 1conve-
nient. Therefore, there 1s room for improvement 1n the art.

BRIEF DESCRIPTION OF THE DRAWINGS

Many aspects of the embodiments can be better understood
with reference to the following drawings. The components in
the drawings are not necessarily drawn to scale, the emphasis
instead being placed upon clearly i1llustrating the principles of
the present embodiments. Moreover, in the drawings, like
reference numerals designate corresponding parts throughout
the several views.

FIG. 1 1s a side plan view of a serial advanced technology
attachment dual in-line memory module (SATA DIMM)
device 1 accordance with an embodiment of the present
disclosure.

FIG. 2 1s an assembled, 1sometric view of the SATA DIMM

device of FIG. 1 connected to a motherboard.

DETAILED DESCRIPTION

The disclosure, including the drawings, is illustrated by
way of example and not by way of limitation. References to
“an” or “one” embodiment 1n this disclosure are not neces-
sarily to the same embodiment, and such references mean “at
least one.”

FIGS. 1 and 2 show a serial advanced technology attach-
ment dual in-line memory module (SATA DIMM) device 100

in accordance with an embodiment. The SATA DIMM device
100 includes a substantially rectangular circuit board 10. A
control chip 11, a plurality of storage chips 12, a memory 13,
and an indication unit 21 are all arranged on the circuit board
10. The storage chips 12 store a first firmware, and the
memory 13 stores a second firmware. The control chip 11 1s
connected to the memory 13, to read the second firmware
from the memory 13 and load the second firmware 1n the
storage chips 12 when the first firmware stored 1n the storage
chips 12 1s damaged. The control chip 11 1s also connected to
the storage chips 12, to control the storage chips 12 to read or
to write data. The indication unit 21 includes two 1ndication
lamps 141 and 142 connects to the control chip 11. In one
embodiment, the indication lamp 141 1s a red light emitting

diode (LED), and the indication lamp 142 1s a green LED.
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When the first firmware stored 1n the storage chips 12 1is
damaged, the control chip 11 controls the indication lamp 141
to be lit. When the second firmware 1s loaded in the storage
chips 12, the control chip 11 controls the indication lamp 142
to be lit. In one embodiment, the memory 13 1s an electrically
crasable programmable read-only memory (EEPROM).

An extending board 14 1s extended from a firstend 20 of the
circuit board 10 and coplanar with the circuit board 10. An
edge connector 135 1s arranged on the extending board 14. The
edge connector 15 and the extending board 14 compose a
storage device connector 111. The edge connector 15
includes a plurality of signal pins 151 and a plurality of
ground pins 152. The signal pins 151 include a pair of signal
input pins and a pair of signal output pins. The ground pins
152 include three ground pins. The signal pins 151 are con-
nected to the control chip 11. The ground pins 152 are con-
nected to a ground layer (not shown) of the circuit board 10.
The edge connector 15 1s 1n accordance with SATA standard.

An edge connector 18 and a notch 110 are arranged on a
bottom side 16 of the circuit board 10, to be 1nserted into a
memory slot 210 of a motherboard 200. The edge connector
18 1includes a plurality of power pins 181 and a plurality of
ground pins 182. The notch 110 1s defined between the power
pins 181 and the ground pins 182. The power pins 181 are
connected to the control chip 11, the storage chips 12, and the
memory 13, to provide voltages to the control chip 11, the
storage chip 12, and the memory 13. The ground pins 182 are
connected to the ground layer (not shown) of the circuit board
10. A groove 17 1s defined 1n the first end 20 of the circuit
board 10 and 1s positioned under the extending board 14.
Another groove 17 1s defined 1n a second end 19 of the circuit
board 10 opposite to the first end 20.

In use, when the edge connector 18 1s mnserted into the
memory slot 210 of the motherboard 200, fixing elements 211
of the memory slot 210 1s engaged 1n the grooves 17, to fix the
SATA DIMM device 100 1n the memory slot 210. The storage
device connector 111 1s connected to a storage device port
220 through a cable 1 with two SATA connectors. When the
motherboard 200 receives power, the motherboard 200 out-
puts voltages to the control chip 11, the storage chips 12, and
the memory 13 through the memory slot 210 and the power
pins 181. The control chip 11 tests the first firmware stored in
the storage chips 12. When the first firmware 1s normal, the
control chip 11 and the storage chips 12 are initialized. Then
the motherboard 200 outputs SATA signals to the control chip
11 through the storage device port 220, the cable 1, and the
storage device connector 111, to signal the control chip 11 to
control the storage chips 12 to read or to write data. When the
first firmware 1s damaged, the control chip 11 controls the
indication lamp 141 to be lit and loads the second firmware
from the memory 13 to the storage chips 12. The control chip
11 controls the indication lamp 142 to be lit after the second
firmware 1s loaded in the storage chips 12. When the moth-
erboard 200 receives power again, the motherboard 200 out-
puts voltages to the control chip 11, the storage chips 12, and
the memory 13 through the memory slot 210 and the power
pins 181. The control chip 11 and the storage chips 12 are
initialized, and then, the motherboard 200 outputs SATA sig-
nals to the control chip 11 through the storage device port 220,
the cable 1, and the storage device connector 111, to control
the storage chips 12 to read or to write data.

The SATA DIMM device 100 can test whether the first
firmware stored 1n the storage chips 12 1s damaged through
the control chip 11. The control chip 11 controls the indica-
tion lamp 141 to be lit and loads the second firmware from the
memory 13 to the storage chips 12 when the first firmware
stored 1n the storage chips 12 1s damaged, and controls the
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indication lamp 142 to be Iit after the second firmware 1s
loaded 1n the storage chips 12. The SATA DIMM device 100
can test the first firmware stored in the storage chips 12 and
substitute another firmware for the damaged firmware auto-
matically, which 1s convenient 1n use.

Even though numerous characteristics and advantages of
the disclosure have been set forth 1n the foregoing description,
together with details of the structure and function of the
disclosure, the disclosure is illustrative only, and changes
may be made in detail, especially 1n matters of shape, size,
and the arrangement ol parts within the principles of the
disclosure to the full extent indicated by the broad general
meaning ol the terms in which the appended claims are
expressed.

What 1s claimed 1s:

1. A serial advanced technology attachment dual in-line
memory module (SATA DIMM) device comprising:

a circuit board:

a plurality of storage chips arranged on the circuit board

and storing a first firmware;

a memory arranged on the circuit board and storing a

second firmware; and

a control chip arranged on the circuit board and connected

to the memory and the plurality of storage chips, to read
the second firmware from the memory and load the
second firmware 1n the plurality of storage chips when
the first firmware stored 1n the plurality of storage chips
1s damaged, the control chip also controls the plurality of
storage chips to read or to write data.

2. The SATA DIMM device of claim 1, wherein an extend-
ing board 1s extended from a first end of the circuit board and
coplanar with the circuit board, wherein a first edge connector
1s arranged on the extending board and communicates with a
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storage device port of a motherboard, the first edge connector
comprises a plurality of first signal pins connected to the
control chip and a plurality of first ground pins grounded; a
second edge connector and a notch are arranged on a bottom
side of the circuit board, to be mserted into a memory slot of
the motherboard, the second edge connector comprises a
plurality of second power pins and a plurality of second
ground pins, the plurality of second power pins 1s connected
to the control chip, the plurality of storage chips, and the
memory, the plurality of second ground pins 1s grounded.

3. The SATA DIMM device of claim 1, wherein the extend-
ing board and the first edge connector compose a storage

device connector, the storage device connector 1s 1n accor-
dance with SATA standard.

4. The SATA DIMM device of claim 1, wherein the plural-
ity of first signal pins comprises a pair of signal input pins and
a pair ol signal output pins, the plurality of first ground pins
comprises three ground pins.

5. The SATA DIMM device of claim 1, further comprising,
an indication unit, wherein the indication unit comprises first
and second 1ndication lamps connected to the control chip,
when the first firmware stored 1n the plurality of storage chips
1s damaged, the control chip controls the first indication lamp
to be lit; when the second firmware stored 1n the memory 1s
loaded 1n the plurality of storage chips, the control chip con-
trols the second indication lamp to be lit.

6. The SATA DIMM device of claim 5, wherein the first
indication lamp 1s a red light emitting diode (LED), the sec-
ond indication lamp 1s a green LED.

7. The SATA DIMM device of claiam 1, wherein the
memory 1s an electrically erasable programmable read-only
memory.
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